Retrospective Assessment of Project Licences
Project Licence Retrospective Assessment

“The overall purpose of retrospective assessment in the general sense of ‘following the development and outcome of projects’ is, wherever possible, to reduce the harms and increase the benefits of every project at an establishment. The aim is to improve both animal welfare and the quality of science and to help inform future debate on these issues.” [RSPCA and LASA, 2015, Guiding Principles on Good Practice for Animal Welfare and Ethical Review Bodies. A report by the RSPCA Research Animals Department and LASA Education, Training and Ethics Section. (M. Jennings ed.)]

At the University of Cambridge one (or possibly more) of the following will determine when your licence will be requested for assessment: 
a. 12 to 6 months before your existing licence is due to expire if you have no plans to write a new licence;
b. 15 to 12 months before your existing licence is due to expire if you plan to write a new project licence;
c. 3 months before you terminate your licence if you intend to revoke your licence before its due expiry date;
d. When there is a change of project licence holder (in this case the person currently holding the licence should complete the retrospective review before the amendment is made to change the project licence holder);
e. As determined by the AWERB Standing Committee.  The AWERB Standing Committee may decide a licence should be reviewed at a specified time or times based for example on the severity of the work, novelty of the models etc..

The information you provide in or attached to this document must reflect data generated only from work carried out under the licence under assessment.  Please do NOT copy and paste text that appears in your current licence unless requested to do so.  

You are not restricted by the size of the text boxes on this form; they are designed to expand to accommodate your text.  However please remember that AWERB Standing Committee members, which will include your colleagues, have to review the information you provide so please be informative and concise and do not include information that is not requested.  Please remember to use Plain English, where possible.

Please be aware that Retrospective Assessments, as with your current and previous project licences, can be requested under the Freedom of Information Act 2000.  It is therefore wise to take care when completing this document and ensure that it does not contain typographical errors, personal details or any sensitive information pertaining to Intellectual Property.

A copy of the final agreed version of this document and any advice provided by the University AWERB in relation to this document will be forwarded to your local Home Office Inspector.

If you use abbreviations could you please ensure the first time the abbreviation is used that it is spelt out fully with the abbreviation in brackets.

Finally, if Home Office has identified your licence as one that required a Retrospective Assessment please still complete this template.  The information gathered will be used by AWERB to undertake their required task to review your work and can be used to complete the Home Office Retrospective Assessment template.  The latter can be achieved by copy and paste will a further update just before submission to include work you have complete between when you fill in this template and the expiry of your licence, which is when your Retrospective Assessment will need to be sent to the Home Office.

Thank you.
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University of Cambridge                                    Project Licence Retrospective Assessment
Version 5.9                                                                                        12th November 2021
1. General Information:
Project licence holder to complete 
if information provided is incorrect
	Name:
	Professor Jonathan Heeney
	

	Contact details:
Address & tel.


	Department of Veterinary Medicine
University of Cambridge
	

	Project No.
	P8143424B

	Project title
	Characterisation of vaccine candidates against viral diseases

	Project purpose
	To develop novel vaccine candidates, and therapeutic strategies for protection from viral diseases. Specifically, we will be evaluating new vaccine antigens as vaccine inserts and methods of delivering for sustained immunity (while avoiding immunopathology) and therapies to block disease in the host.



	Date licence was granted
	7th December 2018

	Date of retrospective assessment is sent to the PPLh
	08/03/2023




The following are the triggers for licence Retrospective Assessment:
If you are completing this form because you have been asked to complete a Retrospective Assessment and our UBS staff have completed this box for you. Please check that you agree with the selection made and correct if you believe the information is incorrect.

	A
	
	My licence is due to expire in 6 to 12 months time and I have no plans to write a new licence


	B
	
	My licence is due to expire in 12 to 15 months time and I plan to write a new project licence to continue my research

	C
	
	I plan to request the revocation of my licence before its natural expiry date


	D
	
	I will no longer be the project licence holder but another person will continue to hold the licence.  
The name of the new licence holder will be:

	E
	
	I took over this licence from (insert name) in (insert date)


	F
	
	The AWERB Standing Committee has asked for this Retrospective Assessment.



Note to licensees: 
In the case of option D if the new project licence holder’s name has not been filled in please add this information to this box.
In the case of option E please insert the name of the person from whom you took over this licence and the date when you became licence holder.




2. Animal Welfare/Recorded Harms:

2.1 Using the table below please provide the information requested.
How to complete this table: Return of procedures count animal numbers from 1st January to 31st December.  In the table below if your licence was granted part way through the year count year one as the time from when the licence was granted to the 31st December of that year. Year two will be from January to December etc. until the final year for which the report is requested and count from 1st January to the requested report date. You can insert rows as necessary. The figures provided can be obtained from your Home Office returns.

	Protocol No.
	Species
	


Protocol severity category
	



Total est. number
	


Actual number used
	
	Actual severity recorded

	
	
	
	
	
	Non-recovery
	Sub Threshold
	Mild
	Moderate
	Severe
	Blank (=Mild)
	Totals

	1
	Guinea pigs
	Moderate
	294/650
	2020
	
	
	
	
	
	
	

	
	
	
	
	2021
	
	
	3
	
	
	45
	48

	
	
	
	
	2022
	53
	
	94
	2
	
	19
	168

	
	
	
	
	2023
	64
	
	10
	
	
	4
	78

	
	
	
	
	Total
	117
	 
	107
	2
	 
	68
	294

	1
	Mice
	Moderate
	1883/2500
	2020
	
	
	
	
	1
	1043
	1044

	
	
	
	
	2021
	
	
	28
	
	
	187
	215

	
	
	
	
	2022
	150
	
	274
	
	
	3
	427

	
	
	
	
	2023
	149
	
	
	
	
	48
	197

	
	
	
	
	Total
	299
	0
	302
	0
	1
	1281
	1883

	2
	Guinea pigs
	Moderate
	0/500
	2020
	
	
	
	
	
	
	

	
	
	
	
	2021
	
	
	
	
	
	
	

	
	
	
	
	2022
	
	
	
	
	
	
	

	
	
	
	
	2023
	
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	
	

	2
	Mice
	Moderate
	0/600
	2020
	
	
	
	
	
	
	

	
	
	
	
	2021
	
	
	
	
	
	
	

	
	
	
	
	2022
	
	
	
	
	
	
	

	
	
	
	
	2023
	
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	
	

	3
	Mice
	Mild
	169/400
	2020
	
	
	
	
	
	37
	37

	
	
	
	
	2021
	
	
	50
	1
	4
	41
	96

	
	
	
	
	2022
	
	
	36
	
	
	
	36

	
	
	
	
	2023
	
	
	
	
	
	
	

	
	
	
	
	Total
	0
	0
	86
	1
	4
	78
	169

	3
	Hamsters
	Mild
	0/300
	2020
	
	
	
	
	
	
	

	
	
	
	
	2021
	
	
	
	
	
	
	

	
	
	
	
	2022
	
	
	
	
	
	
	

	
	
	
	
	2023
	
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	
	

	4
	Mice
	Moderate
	9/400
	2020
	
	
	
	
	
	
	

	
	
	
	
	2021
	
	
	
	
	
	9
	9

	
	
	
	
	2022
	
	
	
	
	
	
	

	
	
	
	
	2023
	
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	9
	9

	5
	Mice
	Mild
	443/800
	2020
	
	
	
	
	
	
	

	
	
	
	
	2021
	
	
	36
	
	
	407
	443

	
	
	
	
	2022
	78
	29
	138
	
	
	1
	246

	
	
	
	
	2023
	
	
	
	
	
	
	

	
	
	
	
	Total
	78
	29
	174
	0
	0
	408
	689

	5
	Hamsters
	Mild
	25/300
	2020
	
	
	
	
	
	
	

	
	
	
	
	2021
	
	1
	
	
	
	24
	25

	
	
	
	
	2022
	
	
	
	
	
	
	

	
	
	
	
	2023
	
	
	
	
	
	
	

	
	
	
	
	Total
	
	1
	
	
	
	24
	25

	6
	Mice
	Mild
	0/800
	2020
	
	
	
	
	
	
	

	
	
	
	
	2021
	
	
	
	
	
	
	

	
	
	
	
	2022
	
	
	
	
	
	
	

	
	
	
	
	2023
	
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	
	

	7
	Mice
	Moderate
	105/400
	2020
	
	
	
	
	
	
	

	
	
	
	
	2021
	
	
	10
	14
	2
	26
	52

	
	
	
	
	2022
	21
	
	28
	9
	3
	44
	105

	
	
	
	
	2023
	
	
	
	
	
	
	

	
	
	
	
	Total
	21
	0
	38
	23
	5
	70
	157

	8
	Mice
	Moderate
	0/400
	2020
	
	
	
	
	
	
	

	
	
	
	
	2021
	
	
	
	
	
	
	

	
	
	
	
	2022
	
	
	
	
	
	
	

	
	
	
	
	2023
	
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	
	

	9
	Mice
	Moderate
	327/500
	2020
	
	
	
	
	
	
	

	
	
	
	
	2021
	
	
	66
	6
	1
	194
	267

	
	
	
	
	2022
	
	
	59
	
	
	1
	60

	
	
	
	
	2023
	
	
	
	
	
	
	

	
	
	
	
	Total
	0
	0
	125
	6
	1
	195
	327

	9
	Hamsters
	Moderate
	0/240
	2020
	
	
	
	
	
	
	

	
	
	
	
	2021
	
	
	
	
	
	
	

	
	
	
	
	2022
	
	
	
	
	
	
	

	
	
	
	
	2023
	
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	
	

	10
	Mice
	Moderate
	0/400
	2020
	
	
	
	
	
	
	

	
	
	
	
	2021
	
	
	
	
	
	
	

	
	
	
	
	2022
	
	
	
	
	
	
	

	
	
	
	
	2023
	
	
	
	
	
	
	

	
	
	
	
	Total
	
	
	
	
	
	
	



*If actual severity data has not been formally assigned at the point the Retrospective Assessment is undertaken, the columns can be used to indicate the estimated severity for each of the categories.  

2.2 Does the information provided in the table reflect the projected incidence of harm provided in the adverse effects for each protocol?  If not please indicate where this was not the case and whether the projected level of suffering was more or less than you anticipated when you first wrote the licence.  If the severity category for a protocol was amended during the tenure of the licence please include this information in the reasons box.

	Protocol number
	Severity higher/ same/ lower than anticipated
	Reason

	01b
	higher
	Adverse effects were encountered with the administration of substances through the intradermal route. This was found to be user specific and likely due to poor application of the device which was subsequently corrected. We changed the protocol from mild to moderate to account for issues with application that can now always be fully controlled due to this being carried out on conscious animals.

	09
	Higher than anticipated
	While not reflected in amendments (protocol remained moderate), we did not anticipate the viral infection to cause such rapid clinical symptoms in some of our mice, to the point that we had to refine our methods to avoid breaching the moderate threshold.


2.3 Describe any unexpected adverse effects and include the percentage and the number of animals affected.  How were these episodes managed and recorded?  If any of these resulted in a Project Licence Standard Condition 18 report please indicate which were reported under Condition 18 and the date (also see Section 5.2).

	Several guinea pigs experienced adverse effects due to usage of an intradermal injection device (01b). As a result, we changed our protocol 01b to Moderate through an amendment. Two guinea pigs were listed as moderate whereas the rest remained mild.

Several mice on virus infection protocols (7, 9) experienced adverse effects due to infection. Otherwise healthy animals in some cases deteriorated rapidly overnight and in some cases were found dead. We refined our protocols to catch animals early and to prevent further breaches of the moderate severity.

In all cases a SC18 report was filed, alongside discussion with NVS and NACWO for remedial action and prevention of future cases, or amendment of the PPL in cases where this could not be prevented with certainty.





2.4 What percentage and number of animals had to be killed or died unexpectedly before the end of the experiment?  Please provide a brief summary of each incident by protocol(s) where this occurred.

	Protocol No.
	% and number of animals killed or unexpectedly found dead

	7
	Percentage was 3.8% for 2021 and 2.8% for 2022

	9
	Percentage was 0.3% for 2021 

	
	



2.5 Were your estimated animal numbers accurately reflected in your actual animal usage as provided in Table 2.1 above?									         YES and NO

If no, please explain the why there was a difference.  Please do this on a protocol by protocol basis.
	Protocol No.
	If your numbers were less that estimated please explain why.

	All protocols
	We had a mix of getting close to estimated numbers, and in some cases being under our estimations. This is due to the unpredictability of research, grants and especially the effect of the COVID-19 pandemic on our research.

Many of our protocols remained unused at all throughout the PPL period, primarily as a result of lack of funding on those particular projects. For example, we required funding to install the infrastructure required to house hamsters at ACL2. As we did not manage to bring in this funding, we were unable to use hamsters in protocols 3 and 9.  We were also not funded for testing vaccines on immune modified animals (as a model for immunodeficient humans).

This led to a discrepancy whereby we in some cases needed to amend our numbers to increase numbers on funded protocols, but did not use any animals on unfunded protocols, and this is the nature of grant led research.

	
	



2.6 Have you re-used animals? 								            NO

If so, why have you re-used animals and what has been the impact of re-use on the welfare of your animals?  Please also provide the species and number of animals re-used by protocol where re-use occurred.
	Species
	Protocol No. on which animals where/will be returned as re-used, why and what impact, if any, this re-use had on the welfare of your animals

	
	

	
	



2.7 Has there been any animal wastage? 							         YES    

For example, this may occur when breeding and maintaining genetically altered animals or when animals have been ordered and cannot be used for some technical reason.  

Where wastage has occurred, please explain the circumstances and nature of the wastage plus an indication of the numbers of animals.  Please also provide either the number or percentage of animals that were wasted.
	Circumstances and nature: 

We had some wastage as a result of breeding GM colony, we were under MTA from the supplier that we could not share animals containing the transgene. We were able to share excess animals that did not contain the transgene, and we used the 3Rs mailing list to achieve this with the help of UBS staff.

We had wastage because of the nature of the transgene, only homozygous or heterozygous animals were susceptible to the virus. There was no data on the susceptibility of homozygous animals, and sufficient numbers needed to be bred for our experiments to provide age-matched cohorts for vaccination – leading to some wastage in males, age mismatched animals.

We attempted to use males for other experiments (example, viral challenge on protocol 3), reducing this wastage somewhat.



	Estimated number or percentage of animals wasted and if appropriate provide this information by protocol:

I would suggest 5-10% of this colony were wasted as we tried out best to make use of as many animals as possible, using males for infection experiments, and females for cohort based vaccine experiments.





2.8 For licences that authorise the breeding and maintenance of genetically altered animals:
a)	explain how you optimise breeding efficiency, and 
b) explain what use is made of any excess stock animals, and
c) explain if, and how, you have used any transgene repository – national, international, or internal.
	
A) We were sent heterozygous animals from the supplier for breeding, as adverse effects in homozygous animals were not known. We bred these and used Transnetyx to genotype based on supplier primer combinations. As we needed heterozygous animals for our experiments we tried our best to breed homozygous animals with wildtype animals to generate these.
B) Excess animals were either used, transferred to other licenses (WT only, as those with the transgene were only permitted for our use due to an MTA), or culled excess.
C) N/A




2.9	If you breed genetically altered animals are your strains recorded on a database (e.g., MCMS) that can be 
		a) accessed by other researchers at the University?					            NO    
		b) accessed by researchers outside the University?				 	            NO
		c) would you allow other researchers at the University to use your strains?	            NO
		d) would you allow external researchers to use your strains with an MTA applied?	             NO

If you have answered YES to any of these questions please elaborate below:
	






If you have answered NO to any of these questions please explain why.
	
Our MTA with the supplier was for our use only, we could only transfer ownership of live WT mice bred from this colony.

While we could not share these mice, we did perform multiple experiments with collaborators in and out of the University – with us doing the work to not breach the requirements of the MTA. This included the Department of Medicine in Cambridge, the Department of Chemical Engineering and also outside of Cambridge the University of British Columbia.






2.10	Have you been able to refine and/or reduce the impact of contingent harms arising from your use of animals (contingent harms are harms for example that arise from the transportation of animals, single housing animals or housing animals in non-Code of Practice accommodation, etc.).	         YES   

Please explain/provide examples.
	Aside from initial transportation from suppliers, all animals remained on site, no animals were single housed except males in situations where this was a welfare improvement. All animals were housed in standard isocages, and for those transferred to ACL3 facilities, cage dimensions/conditions were maintained. As per UBS guidance, we did not include the ability to transfer animals between facilities in Cambridge into our PPL.





2.11	By species and percentage please indicate the source of your animals.

	Species
	Source
	Approx. percentage

	Mouse
	Charles River (& JAX via Charles River)
	100%

	Guinea Pig
	Inotiv/Envigo
	100%

	Hamster
	Janvier
	100%



2.12	During the tenure of the licence have you requested an amendment to increase/decrease animal numbers?  											         Yes 

If so which protocols were amended and were numbers increased or decreased, and by how much?
	Protocol No.
	Original estimated Number
	Amended estimated number

	01b
	200
	650

	
	
	



If you have increased or decreased animal numbers please explain why this was necessary?
	We were nearing the cap on this particular protocol and had funded work to continue well past 200 animals (294 final)





2.13	During the tenure of this licence have you requested an amendment to increase/decrease the severity of any protocols? 									         YES  

If so which protocols were amended and were the severity categories increased or decreased?
	Protocol No.
	Original severity category
	Amended severity category

	01b
	Mild
	Moderate

	
	
	



If you have increased or decreased the severity category of any of your protocols why was this necessary?
	Protocol 1 was changed from mild to moderate to account for adverse effects encountered in the use of intradermal injection in our guinea pigs. The resulting discussions around our sc18 notification led to this amendment from mild to moderate to account for this.







3. 3Rs:

In this section, please explain what steps you have taken during the tenure of your licence that resulted in 3Rs gains. This might include working with collaborators to refine your model, changing the anaesthetic regime or equipment, etc. Consider every change you have made and its impact on the 3Rs – even small changes and initiatives can result in 3Rs gains.

The following definitions come from the NC3	Rs website and are included to help you provide information under the most appropriate R below: 

Definitions
Advancing research into animal 
welfare by exploiting the latest
in vivo technologies and by 
improving understanding of 
the impact of welfare on 
scientific outcomes
Appropriately designed and analysed experiments that are robust and reproducible, and truly add to the knowledge base
Accelerate the development and use of models and tools, based on the latest science and technologies, to address important scientific questions without the use of animals














3.1 [bookmark: The_3Rs_definitions]Have you attempted or been able to replace any of your techniques or models with non-animal alternatives?  										           NO

Please explain.
	No, this is still not possible for virology or vaccine work that involves infecting or protecting an organism from viral attack, and using this as a model for human infection/protection.





3.2 Have you been able to reduce your animal usage?  					         NO

If so, how have you achieved this (e.g., through experimental design, changes to the regulated procedures used)? Please give an indication of the actual numbers reduced.
	
No, we have not been able to change our initial experimental design that uses a minimum of 6 animals for pilot work, or 4 animals for infection with a new virus. These are the minimum numbers for us to carry out statistical analysis, and we cannot lower these.




3.3 Are you involved with any tissue sharing schemes either within the University or more widely?  

Please explain:
	We have made use of the 3Rs list to share our surplus WT animals as a result of breeding.

We shared tissues from our ACL3 studies with one group working on COVID-19/brain, but this did not result in any publications.





3.4 Please LIST the techniques and/or animal models you have used on your licence (include GA models).  Later on you will be asked about the 3Rs achievements – please do not detail your 3Rs achievements in this box.

	Subcutaneous administration
Intradermal administration
Intramuscular administration
Intraperitoneal administration
Intranasal administration
Saphenous vein blood sampling
Terminal bleed by cardiac puncture
Breeding





3.5 How successful have these techniques and/or models been?  

	
Apart from below, these tried and tested techniques were successful and fulfilled our sample requirements towards the scientific goals set out in the PPL.

Exceptions:
Intradermal administration to hamsters, despite multiple doses of the same vaccines administered to mice or guinea pigs, Hamsters did not generate an immune response, suggesting failure of delivery.




3.6 What limitations, if any, have you encountered?  Were you able to overcome these limitations and, if so, how?

	
We found it difficult to draw blood from Guinea pigs, using a heater helped us mitigate this problem.

We had difficulty drawing blood from hamsters, using anaesthesia helped mitigate this problem as these are difficult animals to handle safely when conscious.




3.7 Have you attempted or been able to refine any of your techniques or models? 
         YES 
	
Please provide a list of techniques or models you have been able to refine and the refinements you have made.  Please indicate if you have published or disseminated this information during the tenure of this licence and attach a copy of the publication.
	Yes, originally, we would bleed mice in a clear falcon tube, we switched to an opaque tube which visibly reduced stress in the mice.

We switched to using this tube for both bleeding and intramuscular injection.

We switched from intranasal dosing at a volume of 75ul to a volume of 40 or 20ul. This was much easier to administer and required a lot less time for each mouse under anaesthesia.





3.8 Do you use systems to monitor the welfare of your experimental animals (e.g., scoring sheet)?													         YES 

If not, why?
	




If you do use a welfare monitoring system, what do you use?  Did you refine or modify your system during the tenure of your licence and what impact did this have?
	
We use a clinical scoring system to measure the combined harms experienced by our animals under moderate protocols where they are being infected with a virus. These combined harms are used to define a threshold where we decide that animals will not recover, enabling us to euthanise well before the moderate/severe threshold.




3.9 Were the end points detailed in your project licence appropriate? 			         NO
Have you needed to modify them during the tenure of your licence? 			         YES

Please explain.
	
Our initial endpoints were not fit for purpose, primarily because we did not know how rapid and lethal the SARS-CoV-2 virus would be in GM susceptible mice.

In some instances, we experienced mice that were only mild/moderately sick, die overnight due to the infection which we now know is likely due to infection of the brain in these animals.

We modified the protocol as a result of our first experiments – any animal with a clinical symptom was unlikely to survive, and therefore culled at an earlier time point than under the previous scoring system.




3.10 Please review the non-schedule 1 methods of killing authorised on the protocols on your licence.  In the box below, list each method and beside each clearly indicate which you have used?  Examples of non-schedule 1 methods include: exsanguination, decapitation and perfusion fixation.

	Exsanguination under non-recovery anaesthesia





Were these killing methods the most refined? 						         YES    
Were they the most appropriate for your experimental data?				         YES    

If you have answered NO to either of the above questions please explain.  If you were able to refine the way your animals were killed please explain how this was achieved.
	
As animals are not allowed to leave deep unconsciousness during the procedure, I believe this is the best way to cull our animals.




3.11 Have you received awards or funding specifically targeted at the 3Rs?		            NO

If so what was the source of your funding, when did you receive it and what did the funding allow you to achieve?
	






The AWERB 3Rs committee is particularly interested in this section of your review because information you provided here could be of interest and use to other researchers at the University.  

Information that you have included in this section will be included in the UBS 3Rs Search Tool unless you complete the box below.  UBS will only add information to the UBS 3Rs Search Tool section on the UBS website that University staff can log into using their Raven Access.  You should however disseminate all 3Rs finding more widely. 

I do not agree to information provided in this section to be added to the UBS 3Rs Search Tool for the following reason(s).
	









4. Scientific Progress and Benefit Achievements:

4.1 Taking into consideration that your licence may not be due to expire, has your research progressed as you expected?									         YES   

4.2 When your licence is due to expire will you have completed the programme of work described in this licence? 										            NO

4.3 Regardless of whether you managed to complete your programme of work, what have you achieved/discovered during the time since this licence was granted? (Please copy your key scientific questions/objectives which appear at the beginning of Part D, or in the Action Plan, of your project licence into the box below and against each explain what you have achieved/discovered).

	
1. “What viral targets induce protection against the virus eg viral neutralizing antibodies against viral
surface glycoproteins or regions of proteins, or block viral replication, or eliminate infected cells such as cytotoxic T cell responses?”

2. “Can we design broadly reactive epitopes to members of the same virus family? e.g. RNA viruses
including Ebola/Marburg in the filovirus family and Lassa Fever/lymphocytic choriomeningitis virus in
the genetically diverse arenavirus family, or the new SARS-CoV-2 virus in the Beta group of the
Coronavirus family. Having demonstrated that our new DIOS vaccine technology can provide protection to these families of viruses, we have received funding to apply this approach to the vaccine challenges across the vast Influenza virus family that infects animals and humans (i.e. targeting haemagglutinin (HA)/neuraminidase (NA) subtypes) in the case of Flu virus, and ultimately to other diverse RNA viruses such as the HIV or HCV clades and Coronaviruses to determine if vaccines for these genetically diverse viruses can be achieved.”

We have published multiple papers in vaccine design and testing, both to test which viral targets induce protection (1) and broadly reactive vaccines (2).  These are evidence that our research is cutting edge, and that the use of these animals has progressed science and led to our discovery of new results moving the fields of virology and vaccinology forward.  Many of these papers are in mid or high impact journals, highlighting the quality of our work, our animals have contributed immensely to this high quality work as they are the foundation of our work that requires in vivo models.

https://doi.org/10.1128/jvi.00203-21 
https://doi.org/10.1038/s41551-023-01094-2 
https://doi.org/10.3390/vaccines9070741 
https://doi.org/10.3389/fimmu.2023.1118523 
https://doi.org/10.3390/vaccines9070750
https://doi.org/10.1016/j.jacig.2023.100091 
https://doi.org/10.1101/2024.11.14.623359 
https://doi.org/10.1038/s41541-024-00950-9 
https://doi.org/10.1080/22221751.2025.2502011 
https://doi.org/10.1016/j.jaci.2024.12.1034 
https://doi.org/10.1093/infdis/jiad462 


3. “Can we improve vaccine safety (with modified antigens that avoid adverse effects such as Vaccine
induce Antibody Dependant Enhancement (ADE)) and efficacy by modulating immune responses,
using novel adjuvant strategies, types or methods of antigen delivery?”

ADE was found not to be a problem with COVID-19 vaccines
We tested our vaccines using mRNA technology that is self-adjuvanting, therefore we did not need to test new adjuvant strategies.
We tested intradermal injection in guinea pigs using the Pharmajet Tropis device. This work in mice led to our phase 1 trial in humans using the same administration route, a logical and impactful progression from those initial studies in guinea pigs, and highlighting the success of our research using animals on this PPL.

4. “Can better vaccines or therapies also protect the elderly or the immune compromised?”

We published in this field during the life of this PPL, but not including animal work under ASPA – all work carried out in humans, which was possible due to the COVID-19 pandemic. The reason for this was that our funding was human specific, and therefore did not involve an animal work component.

https://doi.org/10.1016/S2666-5247(21)00157-9 
https://doi.org/10.1016/S2666-5247(22)00297-X 



	



4.4 For key scientific questions/objectives you could not complete either fully or partly, please include an explanation as to why you were not able to achieve what you set out to achieve when the licence was granted (reasons could for example include lack of funding, the model took longer than expected to develop, another group published data which meant continuing the work would equate to repeating the work, etc.).

	
Vaccine development is an ongoing process, we have developed some excellent candidates that have been published in peer reviewed journals to advance the field. Viruses continue to evolve, making it necessary to continue the research with newer strains of viruses in a constant arms race. Our current PPL is a natural continuation of this work.

Our need to pursue vaccines for the elderly and immunocompromised was altered by the COVID-19 pandemic, allowing us to use human samples to achieve the scientific objectives of our research – the reason why this was not fulfilled in this PPL.

Improved safety of vaccines was also an initial goal that was no longer necessary with the advent of mRNA technology – this revolutionised our ability to put safe substances into animals to achieve our scientific goals with no adverse effects.





4.5 In the expected benefits section of your licence you described the benefits you believed would be likely to arise from your programme of work.  Please explain what benefits have actually been achieved and, if appropriate, explain how these differ from what you anticipated you could achieve when you wrote the licence.

	The expected benefits were a greater understanding of virology and the development of new vaccines. We have achieved this through publication of our results in the articles listed in section 4.3.





4.6 Specifically, if you were unable to address any or even all your key scientific questions/objectives what impact did this have on the benefits arising from your work?

	The two objectives that were not worked on caused no issues for our wider benefits, as our scope of work was broad and interlinked, allowing us to refine our scientific research objectives rapidly and focus our efforts on the COVID-19 pandemic in early 2020.

We were still able to pursue some of these objectives through projects that did not involve animal work. 





4.7 Were you able to identify/develop/implement any new scientific or technical developments during the tenure of this licence? 									          YES

If so, what were these and what were/was the benefit(s)?  
	We implemented the mRNA technology to our vaccine process, allowing very clean vaccines to be produced, reducing the chance of adverse effects and allowing us to obtain our results with two doses of vaccine rather than 4. This therefore had a knock on effect of less procedures per animal, as not only were only two intramuscular injections required for mRNA studies, but this also reduced the number of bleeds. In most cases we reduced the number of blood sampling sessions required from 5-7 down to 3-4.





4.8	Using the headings below please provide a list of publications and meetings attended where research arising from work undertaken under this licence has been disseminated.  
Please highlight in bold the publications which contain and meetings at which 3Rs achievements were disseminated.
Please only include publications arising from research undertaken under the authority of this licence.  If you have papers in press please include these.
	Publications in scientific journals:
https://doi.org/10.1128/jvi.00203-21 
https://doi.org/10.1038/s41551-023-01094-2 
https://doi.org/10.3390/vaccines9070741 
https://doi.org/10.3389/fimmu.2023.1118523 
https://doi.org/10.3390/vaccines9070750
https://doi.org/10.1016/j.jacig.2023.100091 
https://doi.org/10.1101/2024.11.14.623359 
https://doi.org/10.1038/s41541-024-00950-9 
https://doi.org/10.1080/22221751.2025.2502011 
https://doi.org/10.1016/j.jaci.2024.12.1034 
https://doi.org/10.1093/infdis/jiad462 



	Publications pending, or under review:

Two publications pending on vaccines to haemorrhagic fevers.
One publication pending on coronavirus vaccine work
Multiple articles in pre-print form awaiting peer-review and publication.



	Presentations at scientific meetings:

Our work has been presented at a multitude of international and national conferences by a range of our staff members.

Examples of major conferences:
Options for the control of influenza X

Options for the control of influenza XI

Microbiology Society general annual meeting: Belfast 2022


	


Have you remembered to highlight in bold the publications which contain and meetings at which 3Rs achievements were disseminated?

4.9 Have you engaged with the general public by giving interviews about your work on radio, television, at a public meeting or debate or in a newspaper article?					          YES   
If you answered NO: why?
	



If you answered YES: how, where (i.e., what medium did you use) and when did you engage with the public, what sort of information did you disseminate and what was the outcome?
	
Multiple interviews with broadcasters (e.g. BBC) discussing vaccine technology
Multiple online news articles supporting our vaccine discovery work.

https://www.bbc.co.uk/news/uk-england-cambridgeshire-65596141
https://www.bbc.co.uk/future/article/20220815-the-hunt-for-a-universal-covid-19-jab
https://www.bbc.co.uk/news/uk-england-59642182
https://www.youtube.com/watch?reload=9&v=8liNdSxz46I 
https://www.telegraph.co.uk/business/2022/06/03/british-research-could-hold-key-taming-monkeypox/
https://www.cam.ac.uk/research/news/new-vaccine-technology-could-protect-from-future-viruses-and-variants
https://www.standard.co.uk/news/health/vaccine-could-offer-protection-all-coronaviruses-b1109339.html
https://www.americanpharmaceuticalreview.com/1315-News/612188-ProBioGen-and-DIOSynVax-Partner-to-Manufacture-Groundbreaking-Multivalent-Vaccine-for-Hemorrhagic-Fever/
https://www.globenewswire.com/news-release/2025/03/03/3035721/0/en/DIOSynVax-Presents-Promising-Bird-Flu-Vaccine-Data-in-Late-Breaker-Session-at-the-2025-AAAAI-Annual-Meeting.html
https://www.globenewswire.com/news-release/2025/04/22/3065588/0/en/Cambridge-s-DIOSynVax-and-Singapore-s-ACM-Biolabs-to-Advance-Pandemic-Ready-Universal-Bird-Flu-Vaccine-with-International-Support.html








a. 

5. Project Licence management information.

5.1 Amendments (if applicable):
Provide dates and a summary of all amendments made to this licence (i.e., what each amendment requested and why it was required) since the licence was granted (or if appropriate since the licence was last reviewed).  
Please read questions 2.11 and 2.12 – for amendments that apply to this question including those that apply to either 2.11 or 2.12, please provide the date of the amendment here and, if relevant, a note that further information can be found in Section 2.11 or 2.12.

	
Amendment 1, January 2021

We requested and were granted an amendment to change the clinical scoring protocol we used to assess mice infected with COVID-19 or Influenza (respiratory viruses). We also requested Increasing weight loss to 20% in line with other groups working on COVID-19 in mice.

This change clarified how we would go ahead when finding a sick animal, based on our scoring sheet, and enabled us to more accurately judge when an animal was nearing the moderate/severe border threshold, enabling us to euthanise animals as soon as possible while maintaining the data required to fulfil the objectives of the license.


Amendment 2, May 2021
Adverse effects caused by using intradermal device on guinea pigs. This led to us changing the severity of protocol 1 from mild to moderate.


Amendment 3, February 2022
Increasing Guinea pig numbers to 650 on protocol 01b.




5.2 Project licence Standard Condition 18 Reports (if applicable):
Provide dates and copies of all Condition 18 reports sent to the Home Office since the licence was granted (or if appropriate since the licence was last reviewed).  Copies of any reports should be attached/supplied as separate documents please.

	
2020-09-08
2020-11-09
2020-11-16
2021-07-29
2021-08-08
2021-12-13
2022-03-15
2022-08-18
2022-08-19
2022-10-04
2022-11-23
2022-11-24





5.3 Non-Compliance (if applicable):
Provide the date, a summary of the nature of any non-compliance and the outcome (or if appropriate since the licence was last reviewed).

	
N/A




5.4 Compliance Assurance Meetings [CAMs] or Root Cause Analysis (RCA) meetings (if applicable):
Provide the date, a summary of the nature of any incident and the outcome, if known (or if appropriate since the licence was last reviewed).

	N/A





5.5 Have there been any other issues that have affected the management of this licence that you feel should be taken into consideration, (e.g., equipment failure, absence of key staff, change in the health status of the animal unit etc.)?

	
N/A







6 Retrospective Assessment:  

Project Licence Holder check list:
	AWERB requires the following documents
	Documents sent to AWERB

	Completed copy of this form
	

	Copies of Condition 18 reports (if applicable)
	

	Copies of 3Rs publications (if applicable)
	







For UBS office use only:
	
	Date

	1. Retrospective assessment form sent to project licence holder
	01/12/21

	2. Retrospective assessment form received by the Project Support Team
	

	3a. Project Support Team meeting 
	

	3b. 3Rs committee
	

	3c. AWERB Standing Committee
	

	4. Process completed
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